Introduction
Substitution of calcium into yttrium iron garnet films brings about some peculiarities in their magnetic and electrical [I, 21 , optical [3] and magneto-optical [4, 51 properties. The most obvious explanation for the observed phenomena is the presence of ~e~~ created in the tetrahedral sublattice by the incorporation of Ca2+ into dodecahedral sites of garnet lattice [I-51 . At the same time, it was suggested that the presence of Ca2+ introduces hole-like 0-states in the oxygen 2p band [6] . The Faraday rotation [4] and the photoelectron spectroscopy (XPS) [7] are sensitive to thepresence of Fe4+ in the garnet films. Therefore, it seems worthwhile to make a detailed investigation of the samples by the above-mentioned methods.
Experimental procedures and results
A number of Y3-,-yCa,PbyFe5-,PtxO~2 garnet films with x 5 0.33, y < 0.02 and z < 0.01 were investigated. The samples were grown by the liquid phase epitaxy on the (111) oriented gadolinium gallium garnet substrates and the final compositions were determined by the electron probe microanalysis. Changes of the relative ~e~+ /~e~+ and the oxygen defect concentrations were achieved by oxidizing and reducing heat-treatments [6] .
The spectral dependence of the Faraday rotation (FR) of garnet films was measured in the visible and near infrared regions using polarization-modulation method as described elsewhere [4] . A cold-finger continuous-flow cryostat enables measurements down to 31 K at magnetic fields up to 32 kA/m. To evaluate the Faraday coefficient, OF, of the films, the FR of substrates and windows were taken into account. Spectra of a typical YIG: Ca sample at three different temperatures are shown in figure 1. The most important effect of the Ca substitution is seen in the 0.8 to 1.5 eV photon energy range.
The temperature dependence of OF at a wavelength of 1 pm is seen in the inset of figure 1 where a monotonous decrease down to 31 K is demonstrated.
Similar spectra were obtained for other calcium concentrations, however, the increase of Ca above x = 0.16 does not lead to any significant changes of OF.
The X-ray photoemission spectra reflect binding states of individual cations or anions. As the XPS is surface sensitive, reliable results were obtained only after appropriate in-situ cleaning. The 2p spectra of iron were measured in a Vd-Scientific ADES 400 Spectrometer (for m~re~details see [7] ). In figure 2 typical iron 2p spectra of several samples are shown. Both the main peaks at binding energies of 710 and 723 eV for Fe 2p3/2 and the Fe 2p1/2 emission lines are very broad indicating the presence of the cations in several binding states. Fig. 2) showing contributions of individual iron states.
Discussion
To find out the contribution of the calcium to the Faraday rotation of YIG, it is convenient to apply the method of the differential Faraday rotation curves [4] as shown in figure 3 . The full lines represent the best fit using 2 paramagnetic type transitions at 1.5 and 2.1 eV. Such transitions can be assigned to 5~z to ' E ( 5~) , "E ( 3~) transitions of ~e~+ in tetrahedral sites of garnet lattice. Therefore, we can infer that the charge compensation of the diamagnetic ca2+ is achieved mainly by tetrahedral I?e4+. A saturation of the effect for higher Ca contents indicates that for x > 0.16 another compensating mechanism, probably through 0 - [6] , becomes effective. To get a better insight into the XPS spectra, deconvolutions of the Fe 2p3/2 lines were performed using Gaussian lineshapes as shown in figure 4 . Although the magnitude of Fe4+ contribution at 712 eV is not very convincing, the difference spectrum of the oxidized and the reduced samples, as seen in figure 5, clearly reveals a peak at 712.6 eV indicating the larger concentration of Fe4+ in .the oxidized samples. In conclusion, the spectral and temperature dependences of the FR of YIG: Ca samples as well as XPS investigation suggest a charge compensation of divalent calcium by tetravalent iron at low Ca (a: < 0.16) values.
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